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Abstract

The study analysed corn harvested areas from 1960 to 2030, using data from the USDA open-
access official dataset and 1000 autoregressive integrated moving average models. The global
corn harvested area experienced a steady growth rate of 1.0 % in the 1960s, followed by a slight
setback in the 1980s and a recovery in the 1990s. The early 2000s saw significant expansion,
while the 2010s saw a slightly slower pace of 1.4 %. From 2020 to 2024, the global growth rate
declined to 0.0 %, suggesting a potential shift towards amore stable or slower growth phase. The
most likely scenario for the global corn area is an optimistic outlook with a 37 % likelihood of
steady growth. China’s most likely scenario is a gradual expansion with a rate of 2.0 %. The
United States’ most likely scenario suggests a neutral trend. Brazil has remarkable growth
trajectories in its areas, reflecting land availability. Ukraine’s area by 2030 is projected to
experience varying outcomes due to uncertainties in the agricultural landscape.

Introduction

Corn traces its origins back 9000 years to Mexico, evolving through a human selection
of teosinte traits (Smith et al., 2022). Over time, the ancestor evolved into modern corn
(Zea mays L.), spreading to cultivable regions in all continents and ultimately becoming one of the
world’s most important crops, present in more than 145 countries and producing over one billion
tonnes. Corn today serves a variety of functions, as food ranging fromdirect and processed human
consumption to industry (13 %), feeding animals such as poultry, pigs and cattle (61 %), as a
source of ethanol (17 %), and other uses (9 %) resulting in its global importance (OECD/FAO
2019; Grote et al., 2021; Matsuzaki et al., 2023; Mora-Poblete et al., 2023).

Global corn yield showed in the last decade a 1.6 % annual increase, which is less than the
2.4 % required tomeet projected food demand by 2050 (Ray et al., 2013; Sakschewski et al., 2014;
Di Salvo et al., 2021). China, the United States and Brazil are the primary growth regions for
corn, collectively accounting for more than half of cultivation (FAO, 2022a,b; USDA, 2022).
Nevertheless, this concentration and the high demand for corn give rise to legitimate concerns
regarding food security and market dynamics. Placing heavy reliance on a limited number of
regions leaves the supply vulnerable to potential disruptions, such as extreme weather events
and disease outbreaks.

While some regions face obstacles and delays, others have a greater potential to sustainably
support production due to the favourable climate, soil quality and irrigation availability (Van
Ittersum et al., 2013; Jiao et al., 2022). The accurate projection of area and production is a crucial
task for any country seeking to ensure food security and efficient agricultural management.
Adequate area projections are essential for organizing food reserve funds, determining storage
volumes andmaking informed decisions in the agricultural sector (FAO, 2022b). As a variable of
study, the harvested area is certainly more controllable and predictable than production due to
the impact of weather conditions on crop growth and productivity. By contrast, decisions
regarding the area can be more readily managed and planned in response to demands and
resources. In addition, past area and production data in time series are utilized to derive long-
term projections by modelling with appropriate techniques (Boken, 2000). Reliable projections
are vital for guiding field activities and making strategic decisions. The projected data not only
aid in long-term planning but also determine the direction of commodity flows within and
between countries.

Among stochastic time series models, the autoregressive integrated moving average
(ARIMA) is a flexible, robust and popular tool for projecting, as future movements are
determined using their present and past values (Box and Jenkins, 1970; Boken, 2000). The
ARIMA models are used to characterize the behaviour of stationary and non-stationary time
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series, offering flexibility to situational variances and minimizing
the difference between projected and observed values as close to
zero as possible (Box and Jenkins, 1970; Zhou, 2021).

This ensures that decisions based on these projections are
robust and adaptable to the dynamic nature of the global
agricultural landscape. The utilization of ARIMA models in
projecting agricultural features can serve as a powerful tool (Zhou,
2021; Atamanyuk, et al., 2023) and has been highlighted among the
various utilities in predicting the amount of area and production
with recent emphasis on corn (Ilić et al., 2016; Verma, 2018; Zhou,
2021). However, in all the research carried out so far, no study has
compiled information from all corn-producing countries, making
the present study unprecedented and significant.

By analysing the area in corn-producing countries from 1960 to
2030, this study fills a critical gap in providing researchers and
decision-makers from universities, governments, companies and
non-governmental organizations with comprehensive and for-
ward-looking information. The availability of such consolidated
data offers a common ground, aiding in making well-informed
policies, research and development strategies and investment
decisions.

This study’s contribution is also expected to enhance
stakeholder collaboration and foster a more coordinated approach
to global corn production and management.

Material and methods

This study uses corn harvested area data from 1960 to 2024,
acquired from the USDA open-access official dataset. The data
cover 145 countries and include a subset consisting of the top 25
producing nations, the remaining countries, and the global total.
These data are used for evaluation and future projections. The per-
year rate was calculated by dividing the time series’ inclination
degree by the period’s average, which is both simple and replicable
in other studies.

The pattern thresholds were delineated as follows: a growth
pattern was defined for values exceeding 1.0 %, indicating a
positive increase. Conversely, a decline pattern was established for
values below −1.0 %, indicating a negative decrease. Values falling
within the range of −1.0 to 1.0 % were categorized as neutral,
indicating no significant change. These thresholds were employed
to systematically classify the data into distinct categories of growth,
decline or neutrality based on the observed values. The study used
1000 ARIMA models (Box and Jenkins, 1970; Boken, 2000) to
assess and project the potential to be harvested for each country,
ranging from p, d and q parameters from 0 to 9. Six periods were
set, representing 2025 through 2030. The script, written in R (R
Core Team, 2022), is now available on https://github.com/rafaelau
gvieira/Global-corn-area-from-1960-to-2030-patterns-trends-and-
implications. The 100 ARIMA models with the lowest Akaike
information criterion (Akaike, 1974) in each country were selected,
and their projections were analysed using the k-mean algorithm to
construct three independent groups representing country scenar-
ios. This approach was adopted to bypass the ARIMA models’
sensitivity to potential outliers and data noise, thereby avoiding
convergence issues and excessive sensitivity to minor errors in
input data, especially under extreme agricultural conditions.

The likelihood of each scenario was evaluated based on three
independent k-means groups. After forming these groups
according to the similarity of their projections, the largest k-
means group represented the most probable scenario. The second-
largest group represented the secondary scenario, and the third-

largest represented the tertiary scenario. This approach ensured
robustness and provided probabilistic information. Additionally, a
95 % confidence interval was computed within each scenario based
on the projections.

Results

During the 1960s, the world witnessed a steady growth rate of 1.0 %
in corn harvested area, indicating a period of expansion in
production (Table 1). This positive momentum continued into the
1970s, with the growth rate accelerating to 1.5 %, indicating a more
significant increase in global corn output. However, the 1980s saw
a slight setback, as the rate turned slightly negative at −0.1 %. The
1990s marked a recovery, with the growth rate rebounding to
0.7 %. This recovery continued into the early 2000s, with the
growth rate surging to 2.1 %, indicating a substantial expansion in
the corn harvested area during that period. Throughout the 2010s,
the worldmaintained growth in corn area, albeit at a slightly slower
pace, as indicated by a growth rate of 1.4 %. In the most recent
years, from 2020 to 2024, the global growth rate declined to 0.0 %,
suggesting a potential shift towards a more stable or slower growth
phase in corn production. For the year 2024, the global corn
harvested area is reported to be approximately 201.66 million
hectares (ha).

Table 2 and Figure 1 present projected scenarios for the global
corn area spanning the period from 2025 to 2030. Three different
scenarios, each with varying likelihoods, have been considered for
future corn cultivation. In the world, the most likely scenario
suggests an optimistic outlook for the global corn area over the next
six years. With a 37 % likelihood, it is projected to experience
steady growth. Starting at 205.2 million ha in 2025, the cultivated
area is expected to increase by 1.5 % annually. By the year 2030, it is
estimated to reach 220.7 million ha (Figure 1a). The uncertainties
surrounding these projections, represented by the confidence
interval of 95 % probability, are within the range of ± 1.8 to ± 6.7
million ha. The secondary scenario also presents a steady outlook
for the global corn area but with a lower likelihood of 33 %. It
predicts a slight growth pattern, beginning at 204.1 million ha in
2025; the cultivated area is projected to increase by 0.3 % annually.
By 2030, it is estimated to reach 207.2 million ha. These
projections’ uncertainties range from ± 2.2 to ± 6.3 million ha.

China, as a significant player in the global corn market, has
witnessed consistent growth in its corn harvested area (Table 1).
During the 1960s, China experienced a steady growth rate of 1.6 %
in its corn harvested area. The 1970s witnessed a significant
acceleration in the corn area, with the growth rate soaring to 2.7 %.
As the country entered the 1980s, the growth rate maintained a
positive trajectory at 0.7 %. The 1990s saw a continuation of
growth, with the rate increasing to 1.9 %. The early 2000s marked a
period of robust growth in China’s corn harvested area, with the
growth rate peaking at 4.2 %. Throughout the 2010s, China
continued its upward trajectory in corn, albeit at a slightly slower
pace. The growth rate for this period settled at 1.4 %, reflecting the
country’s ongoing focus on maintaining a sustainable and steady
expansion in the corn harvested area. The most recent data for
2024 indicate that China’s growth rate remains positive at 1.8 %,
with the country’s corn harvested area reaching 44.7 million ha.

In China, the most likely scenario suggests a growth trend for
corn area over the next 6 years (Table 2 and Figure 1b).With a 48%
likelihood, it is projected to experience gradual expansion. Starting
at 44.1million ha in 2025, the cultivated area is expected to increase
by 2.0 % annually. By the year 2030, it is estimated to reach 48.7
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Table 1. Calculated per-year rate and patterna of corn harvested area from 1960 to 2024

Country

1960–1970 1970–1980 1980–1990 1990–2000 2000–2010 2010–2020 2020–2024 2024

Rate (%) Pattern Rate (%) Pattern Rate (%) Pattern Rate (%) Pattern Rate (%) Pattern Data (%) Pattern Rate (%) Pattern Areab

World 0.9 neutral 1.5 growth −0.1 neutral 0.7 neutral 2.1 growth 1.4 growth 0.0 neutral 201.66

China 1.6 growth 2.7 growth 0.7 neutral 1.9 growth 4.2 growth 1.4 growth 1.8 growth 44.70

USA −1.2 decline 2.4 growth −1.3 decline 0.7 neutral 1.7 growth −0.3 neutral 0.2 neutral 33.23

Brazil 3.8 growth 1.7 growth 0.6 neutral −1.0 decline 1.3 growth 2.9 growth 2.1 growth 22.30

India 3.3 growth 0.0 neutral -0.1 neutral 1.1 growth 2.8 growth 1.2 growth 3.1 growth 11.00

European Union – – – – – – – – −1.2 decline −0.5 neutral −2.4 decline 8.65

Mexico 2.8 growth 0.0 neutral −2.5 decline 0.5 neutral −0.9 neutral 0.6 neutral −3.7 decline 6.40

Argentina 4.3 growth −3.0 decline −6.3 decline 3.4 growth 3.0 growth 7.2 growth −2.2 decline 6.40

Nigeria 0.9 neutral 4.1 growth 2.9 growth 0.4 neutral 1.6 growth 2.7 growth −4.2 decline 5.10

Indonesia 0.5 neutral −0.3 neutral 0.2 neutral 0.5 neutral 0.0 neutral 3.0 growth −0.8 neutral 3.80

Tanzania 5.9 growth 2.0 growth 3.3 growth 1.3 growth 4.4 growth 0.9 neutral −0.5 neutral 4.20

Ukraine – – – – – – −3.0 decline 6.7 growth 4.0 growth −10.3 decline 3.80

South Africa 0.4 neutral 0.5 neutral −1.2 decline −2.0 decline −1.6 decline −0.8 neutral 0.2 neutral 3.15

Russia – – – – – – −2.3 decline 9.3 growth 5.7 growth −2.9 decline 2.60

Philippines 2.2 growth 3.5 growth 1.8 growth −4.3 decline 0.9 neutral −0.2 neutral 0.4 neutral 2.60

Ethiopia 1.1 growth −0.8 neutral 4.20 growth 6.9 growth 1.8 growth 2.9 growth 1.4 growth 2.55

Angola 5.3 growth 0.0 neutral −3.0 decline 3.9 growth 7.1 growth 8.6 growth −2.5 decline 2.50

Kenya 1.7 growth −0.5 neutral 1.1 growth −1.4 decline 2.1 growth 0.8 neutral −2.1 decline 2.00

Mozambique 5.0 growth −1.8 decline 0.4 neutral 8.7 growth 3.4 growth 1.2 growth −6.7 decline 1.60

Zimbabwe 10.1 growth 4.2 growth −2.5 decline 3.0 growth −0.8 neutral −1.2 decline −2.0 decline 0.90

Malawi 7.8 growth 0.9 neutral 1.4 growth 0.4 neutral 1.0 growth 0.4 neutral −2.8 decline 1.50

Pakistan 3.7 growth 1.2 growth 1.5 growth 1.7 growth 0.7 neutral 3.6 growth 1.0 growth 1.50

Congo (Kinshasa) 8.1 growth 9.7 growth 3.7 growth 1.8 growth −2.5 decline 7.2 growth 6.4 growth 1.60

Canada 10.6 growth 6.4 growth −0.5 neutral 1.2 growth 0.1 neutral 1.1 growth 1.6 growth 1.50

Zambia 3.3 growth 13.8 growth 2.0 growth −1.3 decline 3.6 growth 0.9 neutral −11.9 decline 0.60

Benin -0.3 neutral 1.5 growth 1.7 growth 3.0 growth 3.5 growth 4.5 growth 2.0 growth 1.40

Others – – – – – – – – 2.7 growth 1.0 growth 0.5 neutral 25.59

aGreater than 1.0 % was considered as growth, lower than −1.0 % as decline and between them as neutral.
bMillion hectares.
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Table 2. Projected scenarios: potential corn area to be harvested from 2025 to 2030

Country Scenario Likelihood

Areaa 2025–2030

2025 2026 2027 2028 2029 2030 Rate (%) Patternb

World Most likely 37 205 175 ± 1799 208 612 ± 2623 212 164 ± 3776 215 214 ± 4708 217 805 ± 5558 220 688 ± 6668 1.5 growth

Secondary 33 204 073 ± 2248 205 284 ± 2638 205 296 ± 3087 205 733 ± 4122 206 266 ± 4958 207 249 ± 6270 0.3 neutral

Tertiary 30 200 543 ± 2995 197 750 ± 4630 193 083 ± 6223 188 071 ± 8865 181 133 ± 12 345 173 277 ± 16 930 -2.6 decline

China Most likely 48 44 132 ± 420 45 653 ± 878 46 269 ± 1151 46 597 ± 1040 48 001 ± 1249 48 742 ± 1340 2.0 growth

Secondary 36 43 638 ± 675 44 555 ± 1151 44 477 ± 1776 43 978 ± 2282 44 702 ± 2637 44 589 ± 3199 0.3 neutral

Tertiary 16 43 199 ± 710 43 209 ± 1573 42 008 ± 2389 40 300 ± 3352 39 233 ± 4534 37 127 ± 5810 -2.8 decline

USA Most likely 58 33 934 ± 456 34 284 ± 446 34 706 ± 457 34 838 ± 604 34 927 ± 707 35 208 ± 727 0.7 neutral

Secondary 28 34 598 ± 720 35 364 ± 1012 36 040 ± 1194 36 554 ± 1274 37 094 ± 1574 37 887 ± 1910 1.9 growth

Tertiary 14 33 624 ± 596 33 749 ± 823 33 958 ± 943 33 941 ± 1280 33 861 ± 1468 33 889 ± 1881 0.1 neutral

Brazil Most likely 47 23 919 ± 237 25 580 ± 537 26 659 ± 630 27 348 ± 504 28 281 ± 469 29 516 ± 553 3.8 growth

Secondary 27 23 568 ± 404 24 618 ± 566 25 488 ± 604 26 120 ± 1043 26 952 ± 1458 27 887 ± 1812 3.0 growth

Tertiary 26 24 219 ± 320 26 144 ± 574 27 290 ± 507 27 973 ± 493 28 907 ± 621 30 329 ± 886 4.1 growth

India Most likely 43 11 352 ± 203 11 671 ± 154 11 873 ± 151 12 184 ± 226 12 568 ± 164 12 828 ± 205 2.5 growth

Secondary 35 11 307 ± 185 11 536 ± 181 11 682 ± 185 11 946 ± 257 12 252 ± 249 12 428 ± 286 1.9 growth

Tertiary 22 11 533 ± 176 11 852 ± 127 12 049 ± 161 12 538 ± 231 12 894 ± 372 13 148 ± 514 2.8 growth

European Union Most likely 60 8806 ± 73 9000 ± 140 9132 ± 183 9283 ± 242 9468 ± 324 9639 ± 407 1.8 growth

Secondary 28 8509 ± 138 8354 ± 299 8145 ± 465 7939 ± 633 7712 ± 884 7458 ± 1158 −2.2 decline

Tertiary 12 8262 ± 150 7793 ± 287 7202 ± 416 6542 ± 633 5803 ± 912 4946 ± 1198 −7.2 decline

Mexico Most likely 48 6003 ± 192 5920 ± 129 5788 ± 187 5640 ± 206 5432 ± 271 5372 ± 282 −2.2 decline

Secondary 27 6216 ± 164 6214 ± 240 6182 ± 261 6180 ± 257 6114 ± 276 6121 ± 241 −0.4 neutral

Tertiary 25 5922 ± 110 5672 ± 171 5387 ± 228 5067 ± 311 4694 ± 435 4330 ± 577 −5.2 decline

Argentina Most likely 65 6365 ± 247 6633 ± 348 6585 ± 582 6786 ± 719 6919 ± 908 7027 ± 1106 2.7 growth

Secondary 25 6052 ± 235 6059 ± 408 5708 ± 445 5644 ± 571 5598 ± 751 5513 ± 1014 −2.6 decline

Tertiary 10 5917 ± 480 5634 ± 837 5007 ± 1288 4402 ± 1801 3710 ± 2385 2871 ± 3085 −13.4 decline

Nigeria Most likely 49 5103 ± 191 5138 ± 219 5054 ± 317 4981 ± 441 5039 ± 503 5178 ± 604 0.0 neutral

Secondary 36 4782 ± 197 4501 ± 244 4127 ± 358 3713 ± 511 3309 ± 713 2906 ± 962 −7.5 decline

Tertiary 15 4974 ± 133 4840 ± 219 4598 ± 228 4319 ± 344 4147 ± 476 4025 ± 625 −4.0 decline

Indonesia Most likely 40 3792 ± 67 3854 ± 63 3872 ± 84 3954 ± 63 3959 ± 85 4028 ± 69 1.2 growth

Secondary 38 3737 ± 51 3782 ± 55 3777 ± 51 3841 ± 68 3812 ± 52 3867 ± 66 0.6 neutral

Tertiary 22 3689 ± 37 3729 ± 36 3708 ± 38 3763 ± 99 3744 ± 91 3764 ± 111 0.3 neutral
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Table 2. (Continued )

Tanzania Most likely 43 4417 ± 250 4322 ± 131 4292 ± 225 4477 ± 107 4625 ± 221 4612 ± 91 1.4 growth

Secondary 34 4453 ± 282 4438 ± 83 4460 ± 179 4645 ± 103 4785 ± 221 4838 ± 113 2.1 growth

Tertiary 23 4375 ± 92 4075 ± 128 3923 ± 224 4180 ± 283 4461 ± 314 4391 ± 413 1.0 growth

Ukraine Most likely 62 3996 ± 269 4030 ± 316 4234 ± 390 4227 ± 461 4385 ± 586 4349 ± 765 1.7 growth

Secondary 35 4164 ± 228 4369 ± 241 4849 ± 337 4996 ± 542 5331 ± 769 5358 ± 837 5.3 growth

Tertiary 3 3592 ± 454 3037 ± 635 2637 ± 1121 2075 ± 1530 1569 ± 2389 915 ± 3295 −10.8 decline

South Africa Most likely 55 3012 ± 125 3108 ± 121 3087 ± 128 3150 ± 156 3172 ± 147 3231 ± 145 1.3 growth

Secondary 30 2979 ± 184 3006 ± 83 3005 ± 131 2981 ± 130 3019 ± 147 3002 ± 145 0.1 neutral

Tertiary 15 3128 ± 121 3195 ± 133 3247 ± 168 3326 ± 257 3385 ± 277 3474 ± 351 2.3 growth

Russia Most likely 38 2681 ± 114 2723 ± 164 2728 ± 150 2770 ± 160 2817 ± 165 2846 ± 199 1.1 growth

Secondary 32 2807 ± 71 2945 ± 77 3022 ± 93 3127 ± 108 3250 ± 136 3358 ± 154 3.6 growth

Tertiary 30 2711 ± 103 2799 ± 95 2909 ± 76 3000 ± 67 3110 ± 114 3211 ± 126 3.4 growth

Philippines Most likely 61 2621 ± 25 2624 ± 24 2634 ± 36 2641 ± 44 2646 ± 58 2651 ± 68 0.2 neutral

Secondary 25 2600 ± 14 2583 ± 12 2569 ± 25 2545 ± 26 2518 ± 32 2489 ± 36 −0.8 neutral

Tertiary 14 2631 ± 12 2653 ± 22 2682 ± 40 2711 ± 64 2745 ± 93 2781 ± 130 1.1 growth

Ethiopia Most likely 40 2886 ± 98 3092 ± 181 2955 ± 235 2943 ± 267 3170 ± 208 3228 ± 161 1.9 growth

Secondary 40 2715 ± 135 2812 ± 161 2828 ± 123 2863 ± 169 2954 ± 112 3003 ± 118 1.9 growth

Tertiary 20 2612 ± 40 2648 ± 60 2693 ± 82 2728 ± 103 2770 ± 125 2807 ± 144 1.4 growth

Angola Most likely 67 2632 ± 104 2660 ± 133 2695 ± 201 2789 ± 230 2852 ± 277 2890 ± 308 1.6 growth

Secondary 26 2860 ± 103 3043 ± 181 3242 ± 277 3533 ± 375 3777 ± 490 3922 ± 564 6.6 growth

Tertiary 7 2455 ± 31 2373 ± 60 2266 ± 92 2221 ± 111 2135 ± 143 2041 ± 156 −2.4 decline

Kenya Most likely 85 2019 ± 32 2015 ± 36 2026 ± 45 2033 ± 57 2047 ± 63 2052 ± 75 0.4 neutral

Secondary 11 2031 ± 39 2059 ± 28 2094 ± 34 2114 ± 59 2178 ± 59 2193 ± 80 1.6 growth

Tertiary 4 1940 ± 33 1881 ± 23 1832 ± 32 1764 ± 19 1710 ± 36 1652 ± 46 −2.7 decline

Mozambique Most likely 54 1648 ± 152 1719 ± 120 1631 ± 78 1642 ± 95 1701 ± 157 1604 ± 127 −0.4 neutral

Secondary 37 1728 ± 107 1772 ± 113 1739 ± 73 1796 ± 89 1837 ± 100 1819 ± 82 1.1 growth

Tertiary 9 1553 ± 160 1621 ± 193 1465 ± 130 1428 ± 209 1464 ± 381 1331 ± 330 −2.6 decline

Zimbabwe Most likely 44 1015 ± 149 1092 ± 106 1054 ± 86 1093 ± 107 1110 ± 129 1062 ± 123 1.0 growth

Secondary 39 988 ± 130 997 ± 91 937 ± 106 956 ± 103 951 ± 110 893 ± 89 −1.8 decline

Tertiary 17 880 ± 88 886 ± 73 831 ± 40 801 ± 69 778 ± 95 723 ± 130 −3.4 decline

Malawi Most likely 60 1666 ± 50 1582 ± 51 1551 ± 70 1505 ± 78 1495 ± 113 1426 ± 145 −2.6 decline

Secondary 31 1711 ± 43 1651 ± 51 1644 ± 39 1647 ± 52 1677 ± 46 1656 ± 61 −0.4 neutral

Tertiary 9 1579 ± 103 1470 ± 105 1362 ± 172 1254 ± 259 1171 ± 373 1009 ± 527 −6.6 decline

(Continued)
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Table 2. (Continued )

Country Scenario Likelihood

Areaa 2025–2030

2025 2026 2027 2028 2029 2030 Rate (%) Patternb

Pakistan Most likely 60 1457 ± 58 1536 ± 51 1504 ± 46 1602 ± 52 1591 ± 56 1583 ± 57 1.6 growth

Secondary 25 1509 ± 83 1577 ± 69 1566 ± 60 1656 ± 49 1650 ± 68 1672 ± 74 2.0 growth

Tertiary 15 1434 ± 26 1514 ± 42 1456 ± 49 1538 ± 54 1512 ± 78 1483 ± 111 0.6 neutral

Congo (Kinshasa) Most likely 48 1609 ± 26 1605 ± 28 1610 ± 22 1617 ± 26 1612 ± 29 1616 ± 43 1.1 growth

Secondary 32 1628 ± 23 1645 ± 11 1665 ± 11 1687 ± 18 1703 ± 14 1725 ± 18 1.2 growth

Tertiary 20 1615 ± 18 1619 ± 26 1640 ± 19 1663 ± 32 1663 ± 25 1674 ± 29 0.8 neutral

Canada Most likely 47 1557 ± 35 1556 ± 28 1579 ± 32 1587 ± 16 1644 ± 36 1648 ± 34 1.4 growth

Secondary 27 1517 ± 33 1519 ± 32 1527 ± 26 1531 ± 32 1562 ± 41 1552 ± 36 0.6 neutral

Tertiary 26 1542 ± 39 1537 ± 32 1553 ± 22 1554 ± 37 1601 ± 23 1597 ± 39 0.9 neutral

Zambia Most likely 72 812 ± 89 997 ± 104 996 ± 126 1070 ± 199 1066 ± 190 1046 ± 179 4.1 growth

Secondary 18 690 ± 138 737 ± 148 665 ± 118 657 ± 156 556 ± 261 418 ± 455 −5.5 decline

Tertiary 10 544 ± 114 421 ± 243 180 ± 273 0 ± 0 0 ± 0 0 ± 0 −27.8 decline

Benin Most likely 49 1446 ± 36 1525 ± 24 1559 ± 30 1626 ± 27 1674 ± 32 1726 ± 37 3.6 growth

Secondary 37 1430 ± 36 1488 ± 39 1517 ± 51 1583 ± 30 1633 ± 52 1666 ± 48 3.2 growth

Tertiary 14 1410 ± 53 1452 ± 66 1459 ± 82 1524 ± 44 1566 ± 57 1594 ± 72 2.5 growth

Others Most likely 69 25 670 ± 375 25 660 ± 509 25 817 ± 584 25 870 ± 618 25 902 ± 963 25 947 ± 1133 0.3 neutral

Secondary 22 26 111 ± 186 26 638 ± 309 27 304 ± 377 27 961 ± 515 28 660 ± 735 29 424 ± 974 2.9 growth

Tertiary 9 25 269 ± 277 24 697 ± 592 23 822 ± 1038 22 610 ± 1653 21 052 ± 2462 19 117 ± 3530 −5.4 decline

aMillion hectares ± standard deviation.
bGreater than 1% was considered as growth, lower than −1% as decline and between them as neutral.
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million ha. The variations around these projections are within the
range of ± 0.4 to ± 1.3 million ha. The secondary scenario indicates
a relatively stable and neutral outlook for the corn area in China.
With a 36 % likelihood, it predicts no significant growth or decline.
Starting at 43.6 million ha in 2025, the cultivated area is projected
to remain relatively unchanged. By 2030, it is estimated to reach
44.6 million ha.

The United States, a major player in the global corn industry,
has experienced a series of fluctuations in its corn harvested area
over the past six decades (Table 1). The 1960smarked a challenging
period for the United States, as the corn harvested area witnessed a
decline of −1.2 %. The 1970s brought about a notable recovery,
with the growth rate surging to 2.4 %. However, the 1980s
presented another hurdle, as the downturn rate declined to−1.3 %.
In the 1990s, the United States rebounded with a growth rate of
0.7 %, indicating a neutral to moderate expansion. In the 2000s, the
US corn harvested area continued to grow steadily, with the growth
rate reaching 1.7 %. The 2010s witnessed a period of relative
stability, with the rate hovering at −0.3 %, signifying a neutral
pattern. Themost recent data for 2020–2024 reveal a neutral rate of
0.2 %, with a reported area of 33.2 million ha. The corn area in the
United States from 2025 to 2030 is projected under different
scenarios (Table 2 and Figure 1c). The first and most likely
scenario, with a 58 % likelihood, suggests a neutral trend, expecting
an annual increase of 0.7 %. The cultivated area is estimated to start

at 33.9 million ha in 2025 and reach 35.2 million ha by 2030. These
projections’ uncertainties range from ± 0.45 to ± 0.73 million ha.
The secondary scenario, with a 28 % likelihood, indicates a growth
outlook with significant change in the cultivated area. It is
projected to start at 34.6 million ha in 2025 and increase to
37.9 million ha by 2030.

Brazil, a prominent agricultural powerhouse, has witnessed
impressive growth in its corn harvested area over the past six
decades (Table 1). During the 1960s, Brazil experienced robust
growth with a remarkable 3.8 % increase in its corn harvested area.
In the 1970s, Brazil continued to expand its corn production, with
the growth rate standing at 1.7 %. As Brazil entered the 1980s, the
growth rate remained positive at 0.6 %, reflecting the country’s
steady efforts to strengthen its position in the global corn market.
However, the 1990s posed a challenge, as the rate experienced a
slight decline of −1.0 %. The early 2000s witnessed a resurgence in
Brazil’s corn, with the growth rate soaring to 1.3 %. Throughout the
2010s, Brazil continued its impressive trajectory, with the growth
rate reaching 2.9 %. The most recent data for 2020–2024 reveal a
remarkable growth rate of 2.1 %, indicating Brazil’s continued
commitment to enhancing corn production. This year, the country
reported a corn harvested area of 22.3 million ha.

In Brazil, the projected scenarios for corn area from 2025 to
2030 present the following potential outcomes (Table 2 and
Figure 1d). The most likely scenario, with a 47 % likelihood,

Figure 1. Three different scenarios projected for corn harvested area (2025–2030). (a) Global corn harvested area projections. (b) Corn harvested area projections for China.
(c) Corn harvested area projections for the United States. (d) Corn harvested area projections for Brazil. The x-axis represents the years, and the y-axis represents the area inmillion
hectares.
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indicates a promising and positive outlook, with the cultivated area
experiencing substantial growth at 3.8 % annually, certainly
resulting from the growing areas of Safrinha. Starting at 23.9
million ha in 2025, it is expected to reach 29.5 million ha by 2030.
This growth is indicative of a strong and optimistic trajectory for
corn production in Brazil. The uncertainties surrounding these
projections are relatively narrow, ranging from ± 0.23 to ± 0.63
million ha, further bolstering the confidence in this scenario’s
positive outlook. On the other hand, the secondary scenario,
though less probable with a 27 % likelihood, still presents an
encouraging and positive trend for Brazil’s corn cultivation. The
cultivated area is projected to increase from 23.5 million ha in 2025
to 27.9 million ha by 2030, at a moderate growth rate of 3.0 %
annually. Brazil’s corn industry faces potential opportunities and
advancements in cultivation in the coming years.

Mexico, with its rich agricultural heritage, has experienced a
mix of growth and challenges in its corn harvested area over the
decades (Table 1). The 1960s marked a period of substantial
growth in Mexico’s corn harvested area, with a remarkable 2.8 %
increase. The 1970s saw a period of stability, with the growth rate
remaining neutral at 0.0 %. The 1980s presented a challenging
phase, with the rate declining by −2.5 %. In the 1990s, Mexico
witnessed a neutral to modest growth rate of 0.5 %, indicating
efforts to address previous challenges and boost corn production.
The early 2000s brought another period of decline, with the rate
slipping to −0.9 %, still categorized into a neutral trend. In the
2010s, the neutral trend was maintained, with the growth rate
rebounding to 0.6 %. The recent data indicate a decline, with a rate
of −3.7 % and 6.4 million ha.

In Mexico, two main projected scenarios for corn area from
2025 to 2030 are identified (Table 2 and Figure 2). The most likely
scenario, with a 48 % likelihood, indicates a declining trend. The
cultivated area is projected to start at 6.0 million ha in 2025 and
reach 5.4 million ha by 2030, representing a −2.2 % rate per year
(Figure 2a). The uncertainties surrounding these projections range

from ± 0.13 to ± 0.29 million ha, indicating relatively narrow
margins of uncertainty. Similarly, the secondary scenario, with a
27 % likelihood, still reflects a neutral trend. The cultivated area is
projected to remain almost unchanged, starting at 6.2 million ha in
2025 and staying relatively constant at around 6.1 million ha
through 2030, showing a −0.4 % growth rate. Mexico’s corn
production outlook remains declining or stable, with considerable
changes in cultivated areas over six years.

Argentina, renowned for its agricultural prowess, has experi-
enced a dynamic journey in its corn harvested area (Table 1). The
1960s marked a period of robust growth in Argentina’s corn
harvested area, with an impressive 4.3 % increase. The 1970s
presented a challenging phase, with the rate declining by −3.0 %.
The 1980s brought further difficulties, as the growth rate
experienced a significant decline of −6.3 %. In the 1990s,
Argentina’s corn production rebounded with a growth rate of
3.4 %, indicating successful efforts to overcome previous challenges
and strengthen the agricultural sector. The early 2000s saw
continued growth, with the growth rate reaching 3.0 %.
Throughout the 2010s, Argentina witnessed impressive growth
in its corn harvested area, with the growth rate soaring to 7.2 %.
The most recent data for 2020–2024 indicate a declining trend,
with the rate standing at −2.2 % and 6.4 million ha.

In Argentina, three projected scenarios for corn area from 2025
to 2030 are identified, each indicating different potential outcomes
(Table 2 and Figure 2b). The most likely scenario, with a 65 %
likelihood, suggests an increase in corn cultivation. Starting at 6.4
million ha in 2025, the cultivated area is projected to increase to 7.0
million ha by 2030, representing a growth rate of 2.7 % annually.
The uncertainties surrounding these projections range from ± 0.24
to ± 1.11 million ha, showing some variability in the anticipated
growth. In contrast, the secondary scenario, with a 25 % likelihood,
portrays a more negative picture, with corn cultivation experi-
encing a decline. In this scenario, the cultivated area is projected to
decrease from 6.1million ha in 2025 to 5.5million ha by 2030, at an

Figure 2. Three different scenarios projected for corn harvested area (2025–2030). (a) Corn harvested area projections for Mexico. (b) Corn harvested area projections for
Argentina. (c) Corn harvested area projections for India. (d) Corn harvested area projections for the European Union. (e) Corn harvested area projections for Nigeria. (f) Corn
harvested area projections for Ukraine. The x-axis represents the years, and the y-axis represents the area in million hectares.
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annual rate of −2.6 %. The tertiary scenario, although less likely
with a 10% likelihood, presents themost dramatic outlook for corn
production in Argentina. The cultivated area is projected to
witness a substantial decline, starting at 5.9 million ha in 2025 and
reaching 2.9 million ha by 2030, representing an impressive rate of
−13.4 % annually. Argentina’s corn projections reveal uncertainty
and variability over 6 years, with contrasting trends across different
scenarios.

During the 1960s, India witnessed impressive growth in its corn
harvested area, with a significant 3.3 % increase (Table 1). The
1970s and 1980s displayed a period of stability, as the rate
remained neutral at 0.0 and −0.1 %, respectively. The 1990s
marked a positive turning point, with the growth rate rebounding
to 1.1 %. In the early 2000s, India experienced accelerated growth,
with the growth rate surging to 2.8 %. Throughout the 2010s, India
continued its upward trajectory, with the growth rate stabilizing at
1.2 %. The most recent data for 2020–2024 indicate a notable
growth rate of 3.1 %, and this year, the country reported a corn
harvested area of 11.0 million ha. In India, the most likely scenario
for corn area from 2025 to 2030 suggests a growth trend (Table 2,
Figure 2c). With a 43 % likelihood, the cultivated area is projected
to increase at an annual rate of 2.5 %. Starting at 11.4 million ha in
2025, it is expected to reach 12.8 million ha by 2030. Projections
have standard deviations ranging from ± 0.15 to ± 0.22 million ha,
indicating narrow uncertainty.

The European Union (EU), a major player in the landscape, has
faced a series of challenges in its corn harvested area over the past
decades (Table 1). The 2000s began with a decline in the rate,
standing at −1.2 %. The 2010s continued to pose difficulties, with
the declined rate remaining neutral at −0.5 %. However, the EU
faced a significant setback in the 2020s, as the rate declined sharply
to−2.4 %. In the EU, two scenarios for corn area from 2025 to 2030
are identified (Table 2 and Figure 2d). The most likely scenario,
with a 60 % likelihood, suggests a growth pattern. The cultivated
area is projected to experience an increase from 8.8 million ha in
2025 to 9.6 million ha by 2030, representing a significant 1.8 %
growth rate. The uncertainties surrounding these projections range
from ± 0.07 to ± 0.41 million ha, indicating relatively narrow
margins. On the other hand, the secondary scenario, with a 28 %
likelihood, shows a more pessimistic outlook with a declining
pattern. The cultivated area is projected to reduce from 8.5 million
ha in 2025 to 7.5 million ha by 2030, at an annual rate of −2.2 %.

Nigeria has experienced consistent growth in its corn harvested
area (Table 1). During the 1960s, Nigeria witnessed a neutral
growth rate of 0.9 % in its corn harvested area. The 1970s brought
about a significant acceleration in corn production, with the
growth rate surging to 4.1 %. As Nigeria entered the 1980s, the
growth rate remained positive at 2.9 %. The 1990s displayed a
neutral pattern, with the growth rate settling at 0.4 %. In the early
2000s, Nigeria experienced renewed growth momentum, with the
growth rate reaching 1.6 %. Throughout the 2010s, Nigeria
continued its upward trajectory, with the growth rate accelerating
to 2.7 %. Themost recent data in the 2020s indicate a sharp decline,
with a rate standing at −4.2 %. This year, Nigeria reported a corn
harvested area of 5.1 million ha. In Nigeria, two main scenarios for
corn area from 2025 to 2030 are identified, each presenting distinct
possibilities (Table 2 and Figure 2e). The most likely scenario, with
a 49 % likelihood, indicates a relatively stable and neutral pattern.
The cultivated area is projected to experience minimal changes,
starting at 5.1 million ha in 2025 and maintaining a consistent
trend, reaching 5.2 million ha by 2030, representing a 0.0 % growth
rate. The uncertainties surrounding these projections range from ±

0.19 to ± 0.60 million ha. On the other hand, the secondary
scenario, with a 36 % likelihood, shows a more declining pattern.
The cultivated area is projected to decrease from 4.9 million ha in
2025 to 2.9 million ha by 2030, at an annual declining rate of
−7.5 %.

Ukraine, a nation with vast agricultural potential, has
experienced a series of transformative shifts in its corn harvested
area (Table 1). In the early 1990s, Ukraine experienced a significant
decline in its corn harvested area, with the rate plummeting to
−3.0 %. However, the subsequent years brought a transformative
turnaround, as Ukraine witnessed a remarkable growth rate of
6.7 % in the late 2000s. This period marked a crucial phase in
Ukraine’s agricultural development, with the country actively
harnessing its agricultural potential. The 2010s continued to
showcase Ukraine’s progress, with the growth rate reaching 4.0 %.
Despite significant strides in the early 2010s, Ukraine faced a
considerable setback in 2020–2024, with the rate declining sharply
to −10.3 %, mostly influenced by geopolitical uncertainties. In
2024, Ukraine reported a corn harvested area of 3.8 million ha.

In Ukraine, the projected scenarios for the corn area from 2025
to 2030 present contrasting outcomes (Table 2 and Figure 2f). The
most likely scenario, with a 62 % likelihood, anticipates a growth
pattern, starting at 4.0 million ha in 2025 and gradually increasing
to 4.3 million ha by 2030, representing a significant annual growth
rate of 1.3 %. On the other hand, the secondary scenario, with a
35 % likelihood, suggests a more notorious increase in corn
cultivation. The projected area is expected to decrease from 4.2 to
5.6 million ha over the 7 years, reflecting a notable annual growth
rate of 5.3 %. Lastly, the tertiary scenario, with a 3 % likelihood,
portrays a significant decline in corn cultivation. The projected
area is forecasted to decrease from 3.6 to a mere 0.9 million ha,
resulting in a substantial annual decline of −10.8 %. These
scenarios underscore the uncertainties and potential fluctuations
in Ukraine’s corn cultivation.

Discussion

The significant expansion during the 1960s and 1970s in the world
can be attributed to technological advancements and improved
agricultural practices, which enhanced production and met the
growing demand for corn-based products. The setback in the
1980s, with a negative growth rate, may have been influenced by
changing market dynamics, trade policies or other factors.
However, the recovery in the 1990s and the surge in the growth
rate during the early 2000s suggest that corn’s significance as a
staple feed crop and source of biofuel persisted despite past
challenges. The slower growth rate observed in the 2010s may
indicate a shift in the global corn market dynamics, possibly due to
environmental concerns and changing dietary habits. The recent
neutral rate from 2020 to 2024 raises questions about the future
trajectory of corn production, as the current cultivated area may be
adequately meeting existing demand, potentially approaching
equilibrium or saturation (Figure 3). However, constraints on land
availability, environmental sustainability concerns and shifts in
agricultural priorities could limit the scope for significant
expansion in corn production.

Sakschewski et al. (2014) highlight the challenge of producing
enough food, particularly in low-agricultural countries. The
world’s most likely scenario for corn harvested area is an
optimistic outlook based on historical trends of expansion and
recovery after setbacks. The growth rate aligns with the need to
sustainably increase agricultural output to meet the growing
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population and food requirements. However, complementary
technologies are required to enhance corn yields and productivity.
By closely monitoring agricultural trends and embracing innova-
tion and sustainability, the most likely scenario of steady growth in
the global corn area can be transformed into a reality, supporting
food security for a growing global population.

Despite the optimistic outlook for the next 6 years, it is essential
to acknowledge that projections are subject to uncertainties.
Unforeseen factors such as changes in government policies,
economic conditions, climate events or breakthroughs in
technologies may impact corn production in ways that are difficult
to anticipate. In this context, policymakers, stakeholders and
researchers must proactively monitor and analyse the global
agricultural landscape to make informed decisions. Emphasizing
sustainable practices, embracing technological innovations and
ensuring food security will be crucial in securing a resilient future
for corn production and meeting the evolving demands of the
global population. Striking a balance between productivity,
environmental stewardship and socio-economic considerations
will be key in charting the course for the global corn industry in the
coming years.

Individually, the largest corn producers present different
forecasts. The steady expansion during the 1960s and the
significant acceleration in the 1970s underscored China’s commit-
ment to agricultural development. Even in the face of challenges,
such as the slight setback in the 1980s, China managed to maintain
growth rates, signalling its resilience in ensuring food security and
supporting its thriving livestock and poultry industries.

The projected scenarios for China and the US countries offer
valuable insights into potential future trends. For China, the most

likely scenario suggests a gradual expansion with an annual growth
rate of 2.0 %, which may reflect a commitment to food security and
agricultural development. The United States is expected to
experience a modest growth trend with an annual increase of
0.7 % in the corn production acreage. This reaffirms the country’s
ability to adapt and rebound despite past fluctuations, maintaining
its critical role in global corn production, mainly by increasing
productivity. To ensure the realization of these scenarios, both
countries must continue to prioritize investment in research,
modern technologies and sustainable farming practices.
Addressing challenges like climate change, resource management
andmarket fluctuations will also be crucial for sustaining a resilient
global corn industry (Erenstein et al., 2022). As key players in the
market, China and the United States have the potential to shape the
future of food security and meet the demands of a growing
population.

The results highlight the remarkable growth trajectories of
Brazil, Argentina and Mexico in their corn harvested areas,
reflecting the still land availability in the continent and prompt
response to high prices and strong demand (FAO, 2022b). Brazil’s
consistent growth, marked by robust expansion and steady efforts
to strengthen its position in the global corn market, demonstrates
the country’s ability to enhance corn production, showing a
remarkable growth rate over the decades. Argentina has also
experienced dynamic growth patterns, marked by robust expan-
sion in the 1960s and impressive growth in the 2010s, with
fluctuations in rates underscoring the challenges faced by the
nation, followed by successful efforts to overcome obstacles and
establish itself as a significant corn-producing nation in the global
market. Mexico’s corn harvested area also reflects a mix of growth

Figure 3. Historical and projected corn harvested areas in various countries (2000–2030). The x-axis represents the years, and the y-axis represents the area in million hectares.
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and challenges, with fluctuations in different decades. The findings
of our study are consistent with OECD-FAO (2019), which stated
that there are strong growth opportunities in the region to produce
high-value crops, which provide better opportunities for farmers
and healthier diets for the population and where targeted policies
could help farmers and consumers reap these opportunities while
protecting the region’s natural resource base.

The projections reveal the dynamic nature of corn in Brazil,
Argentina and Mexico (Figures 2 and 3). Mexico is expected to
experience a stable or declining pattern, while Argentina presents a
range of scenarios, including decline, steady growth and an
optimistic outlook. Brazil, on the other hand, shows a promising
outlook, with both most likely and secondary scenarios predicting
substantial growth in corn cultivation. These findings emphasize
the need for strategic planning, sustainable practices and
adaptability to ensure sustainable growth in the corn industry.
These projections guide policymakers and stakeholders in shaping
the future of the corn industry, ensuring food security and meeting
global demands. Address uncertainties, opportunities and chal-
lenges to ensure countries maintain a significant role in the global
corn market and contribute to sustainable agricultural sector
growth.

Nigeria’s consistent growth in corn production over the decades
solidifies its position as a relevant player in the global market.
However, the projected neutral or declining pattern in the corn
area from 2025 to 2030 highlights the need for careful planning and
targeted interventions to maintain this growth trend.

Atamanyuk et al. (2023) emphasize the importance of adequate
production projections for countries to organize food reserve
funds, storage volumes and agricultural management. The text
presents historical growth and future scenarios for corn
production in several African countries, providing valuable
insights for policymakers, stakeholders and investors. Beyond
historical trends, the projected scenarios for corn production
acreage from 2025 to 2030 provide crucial insights for planning
and decision-making in each country. These scenarios present a
range of possibilities, highlighting the uncertainties that may lie
ahead. Governments, policymakers and stakeholders must care-
fully analyse these projections to develop robust agricultural
strategies and ensure food security in the region. As the African
continent experiences rapid population growth and increased
urbanization (OECD/SWAC, 2020), the demand for corn and
other agricultural products will continue to rise. Therefore,
harnessing agricultural potential and implementing sustainable
practices are of paramount importance to meet future demands
and boost economic development. In conclusion, the agricultural
growth and projected scenarios for corn production in Nigeria,
Ethiopia, Angola, Kenya and other African countries paint a
dynamic picture of the region’s agricultural sector. Each country’s
journey highlights the significance of adaptive strategies and long-
term planning to navigate challenges and capitalize on oppor-
tunities. The success of Africa’s agricultural sector holds the key to
unlocking economic growth, ensuring food security and elevating
the region’s position in the market.

In Ukraine, the projected scenarios for corn area from 2025 to
2030 present divergent possibilities with different likelihoods,
reflecting the uncertainties in Ukraine’s agricultural landscape.
The most likely scenario anticipates a growth pattern, indicating
that Ukraine may regain its growth momentum in corn
production, but it also indicates the need for strategic planning
to achieve sustained growth. Conversely, the secondary scenario
suggests a strong rise in corn cultivation, measuring a potential

most favourable condition. The tertiary scenario, though less likely
with a 3 % likelihood, paints a more severe picture of substantial
decline, highlighting the potential risks Ukraine might face if
significant issues remain unaddressed.

While the model’s predictions rely on historical data, their
applicability across diverse regions and growing seasons may vary
due to regional agricultural practices and environmental factors.
This variability emphasizes the importance of ongoing refinement
and adaptation to enhance predictive accuracy and effectively
capture unforeseen future changes.

Global corn yield has only increased by 1.6 % annually, below
the 2.4 % needed to meet food demand by 2050 (Ray et al., 2013).
Identifying areas with potential for increased production, optimal
research and intervention priorities can positively impact future
global corn production (Van Ittersum et al., 2013). However, some
regions face obstacles, while others have greater potential due to
favourable climate, soil quality and irrigation availability.
Ukraine’s agricultural journey in corn has faced challenges and
opportunities, showcasing its resilience and adaptability in the face
of changing circumstances. Ukraine’s growth rate of 6.7 % in the
late 2000s and 4.0 % in the 2010s demonstrates its continued
progress in the global corn market. However, the sharp decline of
−10.3 % in the 2020–2024 area highlights the need for stable
policies, risk management strategies and addressing external
factors that can impact the agricultural sector. This projection is
grounded in several factors: first, historical agricultural trends
indicating a gradual increase in corn cultivation; second, advance-
ments in agricultural technologies and practices that could
enhance productivity; and third, potential shifts in market
demands favouring corn production. However, the forecast
acknowledges the inherent unpredictability stemming from factors
such as geopolitical developments, infrastructure challenges and
global climatic variations, which could influence these projections
significantly. Thus, while the three-fold growth scenario appears
probable, it remains contingent upon navigating and adapting to
these complex uncertainties over the coming years.

There was a notable variation in the rate of growth in the corn
area among different countries. However, the underlying causes of
this differentiation were not examined in detail, adding further
uncertainty to future projections. Possible factors contributing to
this variation might include disparities in land availability and the
prevalence of favourable growing seasons. Other considerations
could involve the extent of technological adoption, access to
agricultural inputs, government policies and economic conditions.
These factors play a crucial role in shaping the agricultural
landscape and can significantly impact projected trends in
different countries.

In a general context, China projections indicate a gradual
expansion of corn area. This trend highlights the country’s
commitment to ensuring food security and supporting its livestock
and poultry industries, which are essential to its economy. In the
United States, the most likely scenario suggests a neutral trend,
reflecting stability in the agricultural sector but also underscoring
the importance of technological innovations and sustainable
practices to maintain competitiveness in the global market. Brazil
stands out with notable growth trajectories, driven by land
availability, robust internal demand and booming export, all
contributing to the rapid expansion of corn production. This
growth reflects a robust response to global demand for agricultural
products, strengthening Brazil’s position as one of the world’s
leading corn producers. Argentina, despite having shown
significant growth in the past, faces greater uncertainties, with
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scenarios ranging from expansion to substantial decline, high-
lighting the need for derivative agricultural policies and risk
mitigation strategies. Mexico faces a trend of decline or stability,
highlighting the importance of strategic strategies to revitalize its
corn production. Nigeria, despite historical growth, is forecast to be
stable or declining, reducing the need for improvements in
agricultural management and infrastructure. Ukraine, with a more
volatile scenario, reflects geopolitical uncertainties and the need for
resilient agricultural policies to sustain growth.

These projected scenarios underscore the importance of
proactive and well-informed decision-making to navigate the
uncertainties in corn production. Overall, agricultural potential
remains significant, and strategic efforts are necessary to maintain
growth, improve resilience and ensure a stable and prosperous
future for the nation’s corn production sector. By addressing
challenges and leveraging opportunities, the crop can continue to
play a vital role in the global market while contributing to food
security and economic development both domestically and
internationally.

Conclusions

Globally, the most likely scenario for corn area is optimistic, with a
37 % probability of steady growth, reflecting the continued
importance of corn as a key food and feed crop. This positive
outlook suggests that despite market and environmental chal-
lenges, corn production can continue to expand, meeting the needs
of a growing global population.

Our findings point to the importance of a coordinated and
collaborative approach between governments, sectors and
international organizations to promote sustainable and balanced
agricultural growth. This analysis provides a solid basis for the
formulation of informed policies and development strategies in the
global agricultural sector.
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Ilić I, Sonja J andVesna JM (2016) Forecasting corn production in Serbia using
ARIMA model. Economics of Agriculture 63, 1141–1156. DOI: 10.5937/eko
Polj1604141I

Jiao Y, Hao-Dong C, He H and Chang Y (2022) Development and utilization
of corn processing by-products: a review. Foods 11, 3709. DOI: 10.3390/foo
ds11223709

Matsuzaki RA, Pinto RJB, Jobim CC, Uhdre RS, Eisele TG and Scapim CA
(2023) Classical and AMMI methods to select progenies, testers and
topcrosses hybrids in corn. Revista Ceres 70, e70517.

Mora-Poblete F, Maldonado C, Henrique L, Uhdre R, Scapim CA and
Mangolim CA (2023) Multi-trait and multi-environment genomic
prediction for flowering traits in maize: a deep learning approach.
Frontiers in Plant Science 14, 1153040. DOI: 10.3389/fpls.2023.1153040

OECD/FAO (2019) OECD-FAO Agricultural Outlook 2019-2028, OECD
Publishing, Paris. DOI: 10.1787/agr_outlook-2019-en.

OECD/SWAC (2020) Africa’s Urbanisation Dynamics 2020: Africapolis,
Mapping a New Urban Geography. Paris: OECD Publishing. DOI: 10.1787/
b6bccb81-en

RCore Team (2022) R:A Language and Environment for Statistical Computing.
Vienna, Austria: R Foundation for Statistical Computing.

Ray DK, Mueller ND, West PC and Foley JA (2013) Crop yield trends are
insufficient to double global food production by 2050. PLoS ONE 8, e66428.
DOI: 10.1371/journal.pone.0066428

Sakschewski B, von Bloh W, Huber V, Müller C and Bondeau A (2014)
Feeding 10 billion people under climate change: How large is the production
gap of current agricultural systems? Ecological Modelling 288, 103–111. DOI:
10.1016/j.ecolmodel.2014.05.019

Smith JS, Trevisan W, McCunn A and Huffman WE (2022) Global
dependence on Corn Belt Dent maize germplasm: challenges and
opportunities. Crop Science 62, 2039–2066. DOI: 10.1002/csc2.20802

USDA (2022) Agricultural Baseline Projections. Raleigh, NC: United States
Department of Agriculture.

Van Ittersum MK, Cassman KG, Grassini P, Wolf J, Tittonell P and
Hochman Z (2013) Yield gap analysis with local to global relevance—a
review. Field Crops Research 143, 4–17. DOI: 10.1016/j.fcr.2012.09.009

Verma S (2018) Modelling and forecasting maize yield of India using ARIMA
and state space models. Journal of Pharmacognosy and Phytochemistry 7,
1695–1700.

ZhouL (2021)Application ofARIMAmodel on prediction ofChina’s cornmarket.
Journal of Physics 1941, e012064. DOI: 10.1088/1742-6596/1941/1/012064

12 Rafael Augusto Vieira et al.

https://doi.org/10.1017/S002185962500019X
Downloaded from https://www.cambridge.org/core. IP address: 3.144.135.25, on 05 May 2025 at 14:45:17, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S002185962500019X
https://doi.org/10.1109/TAC.1974.1100705
https://doi.org/10.1109/TAC.1974.1100705
https://doi.org/10.3390/agriculture13010041
https://doi.org/10.2134/agronj2000.9261047x
https://doi.org/10.1016/j.fcr.2020.108025
https://doi.org/10.1007/s12571-022-01288-7
https://doi.org/10.3389/fsufs.2020.617009
https://doi.org/10.5937/ekoPolj1604141I
https://doi.org/10.5937/ekoPolj1604141I
https://doi.org/10.3390/foods11223709
https://doi.org/10.3390/foods11223709
https://doi.org/10.3389/fpls.2023.1153040
https://doi.org/10.1787/agr_outlook-2019-en
https://doi.org/10.1787/b6bccb81-en
https://doi.org/10.1787/b6bccb81-en
https://doi.org/10.1371/journal.pone.0066428
https://doi.org/10.1016/j.ecolmodel.2014.05.019
https://doi.org/10.1002/csc2.20802
https://doi.org/10.1016/j.fcr.2012.09.009
https://doi.org/10.1088/1742-6596/1941/1/012064
https://doi.org/10.1017/S002185962500019X
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	Global corn area from 1960 to 2030: patterns, trends and implications
	Introduction
	Material and methods
	Results
	Discussion
	Conclusions
	References


